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There is a long series of geologic events through time that has left evidence visible along the Bald Mountain
trail, Camden. This brief article is intended to draw your attention to a few places along the way where you
might pause to notice natural features that fit into that story. The three main parts of the story are the
formation of the underlying bedrock, the advance of continental glaciers in the last Ice Age, and the
subsequent flooding of the landscape by the ocean after the glaciers retreated. The evidence is scattered
along the trail in various places, so before you venture out it will help to understand the whole story.

Figure 1. Parking area, west side of Barnestown Road.
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There are several mountains
in Maine called Bald
Mountain because of their
bare rocky tops. This one is
in Camden, west of Camden
Hills State Park (Figure 2). It
is managed by Coastal
Mountains Land Trust as
part of their Bald Mountain
Preserve. The parking lot is
on the west side of
Barnestown Road just north
of Gillette Road.

Figure 2. Location of Bald Mountain, Camden. It is between Routes 1 and 17 west of
Camden Hills State Park, near the Camden Snow Bowl ski area.
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The map in Figure 3 shows the trail and the locations of the photos mentioned below. The trail is moderately
difficult, with a few steep pitches over bare rock. There are scenic overlooks to the west, south and east at
various points. Several web sites give trail descriptions.

Figure 3. Map of Bald Mountain trail. Locations of photos in this article are shown by
stop number. Green shading is wooded. White is open fields or ledges.
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Bedrock Geology
There are two varieties of bedrock found along the Bald Mountain trail, metamorphic rocks and igneous
rocks. The metamorphic rocks belong to the Megunticook Formation, named for Mount Megunticook of
the Camden Hills just to the east. By their nature, metamorphic rocks have a two-stage history. In the case
of the Megunticook Formation, they began as sediments in an ocean basin in the Cambrian Period of
geologic time, over 500 million years ago. These sediments were quartz-rich sandstone and mudstone. In
some places along the trail, rock containing layers that were sandstone beds can still be recognized (Figure
4). In other places the metamorphic rock was originally just massive mudstone (Figure 5). Their
sedimentary history marks the first stage of the metamorphic rocks.
The second stage of the metamorphic rocks is their transformation by heat and pressure. This occurred
when the earth’s crust was thickened by regional plate tectonic processes and the rocks were
incorporated into the interior of a dynamic mountain system. Under high heat and pressure in the earth
over time, the sedimentary rocks were changed dramatically. New minerals formed (Figure 6), the rocks
were deformed (Figure 4), and some were partially melted. The new rock, which has a strong internal
fabric due to alignment of coarse minerals such as mica and sillimanite, is called schist. The metamorphic
mineral sillimanite (Figure 6) requires temperatures over 500 degrees Celsius, which indicates the rocks at
Bald Mountain are at high metamorphic grade. The metamorphism probably occurred in the Silurian
Period, about 420 million years ago (Gerbi and West, 2007).
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Figure 4 (Stop 6). Metamorphic rock containing bumpy layers that once were mudstone and
smooth layers that once were sandstone. The layers were folded during metamorphism when
the rocks were heated and under pressure at depth in the earth. The bumpy layers contain the
mineral sillimanite in bundles of needles that have taken the shape of andalusite crystals.
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Figure 5 (Stop 4). Massive schist of the Megunticook Formation. This beautifully weathered
surface in the trail has a rough texture because some minerals (quartz and sillimanite) are
more resistant to weathering, and other minerals (micas) are less resistant to weathering.
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Figure 6 (Stop 3). Close-up of coarse-grained prismatic sillimanite in the schist. Sillimanite is
a mineral that forms only under high temperatures of metamorphism, above 500° celsius.
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Igneous rocks, which form by solidification from molten rock at depth, may have been generated at the
same time as the metamorphism. Small amounts of igneous rock are found along the Bald Mountain trail
intruding the schist. The common igneous rocks are a fine-grained granite and its coarser-grained cousin,
pegmatite. (Figures 7, 8, and 9).
It is important to keep in mind that all the metamorphic and igneous rocks formed deep below the
surface. So when you walk on these rocks, you are not only walking on rocks that are hundreds of millions
of years old, but also on rocks that formed deep beneath the surface and are only exposed now because
several thousands of feet of overlying rock have been removed.
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Figure 7 (Stop 5). Pegmatite in lower part of photo is in sharp contact with finegrained granite at the top of the photo. These are both igneous rocks, which means
they formed from molten rock that intruded then solidified.
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Figure 8 (Stop 5). Light reflects from cleavage surface of a muscovite flake just above
the pencil point in pegmatite. The edge of another muscovite book is to the left of the
pencil. (Close-up of Figure 7.)
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Figure 9 (Stop 5). Small grain of black tourmaline in pegmatite. Black tourmaline is
common in Maine pegmatites.
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Glacial Advance and Erosion
For the next part of the story, we skip ahead hundreds of millions of years to the most recent Ice Age,
when a continental ice sheet covered all of New England and extended well beyond the present coast into
the Gulf of Maine at about 25,000 years ago. Ice flow models estimate that at the Maine coast, the ice was
over a mile thick (Denton and Hughes, 1981), certainly enough to cover all the mountains. At the base of
the ice, stones that were dragged along the bedrock surface left behind grooves and gouges that indicate
the direction the ice was moving (Figures 10 and 11). The ice shaped the surfaces beneath, making them
streamlined parallel to the ice flow direction, and asymmetric with a more gradual northern slope and a
steeper southern slope. These characteristic shapes can be seen in small outcrops (Figure 12) and in whole
mountains (Figure 13).
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Figure 10 (Stop 2). Bedrock surface in the trail with grooves and gouges left
thousands of years ago by stones frozen in the base of the glacier being dragged along
the surface. Pencil points in the direction the ice was moving, in this case 20 degrees
east of due south.
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Figure 11 (Stop 8). Prominent glacial groove at the summit of Bald Mountain. The ice
was definitely higher than the top of the mountain, and headed out to sea.
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Glacial Advance and Erosion

Figure 12 (Stop 8). Streamlined and asymmetric bedrock shaped by glacial erosion.
The ice moved from left to right, parallel to the ridges and grooves. The left slopes are
flatter and the right slopes are steeper, which is typical of asymmetric glaciated
terrain. Top of Bald Mountain, looking east.
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Glacial Advance and Erosion

Figure 13 (Stop 8). View looking southeast toward Mt. Battie, with Penobscot Bay in
the distance. Note the more gradual north slope and steeper south slope, consistent
with ice moving toward the south.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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A remarkable pattern in the landscape around Bald and Ragged Mountains can be seen in the recent lidar
imagery (Figure 14). It shows streamlined features shaped by the ice bend around the mountains. This is
evidence that the mountains were a strong enough impediment to affect the ice flow around them. Imagine
the power of the ice moving slowly over and around the mountain as you walk the trail.

Figure 14. Lidar image of the landscape around Bald Mountain and Ragged Mountain. This image shows
detailed shape of the bare ground surface with trees and houses removed. Subtle ridges and flutes in the
topography suggest the ice changed direction somewhat as it flowed around the two large mountains.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Map modified from Thompson (2010a, 2010b)

By about 14,000 years ago the continental glacier was
receding and its edge had melted back to the present
Maine coast. The huge weight of the continental ice
sheet had depressed the land level, allowing the sea to
flood in as the ice receded. The maximum elevation of
sea level in the Camden area following ice retreat was
about 275 feet above present sea level. This former
shoreline is shown on the geologic map in Figure 15.
Bald Mountain was oceanfront property! Deposits of
old marine clay are found at many places below this
elevation.

Figure 15. Surficial geologic map of the Bald Mountain area.
Heavy line shows the former shoreline at about 275 feet above
present sea level. Blue lines at higher elevations indicate
channels cut by streams of glacial meltwater. Pink and purple
areas at lower elevations are old submarine deposits as would
be found offshore today.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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A more regional view (Figure 16) shows that all the
lowland area including the coastal towns of Camden,
Rockport, Rockland, Warren, Thomaston, and Owls
Head was submerged at this time, about 13,500 years
ago. From a spot partway down the Bald Mountain
trail there is a nice view of the landscape to the south,
including Hosmer Pond (Figure 17), that would have
been just below sea level. Everything from there out to
sea would have been underwater except for a couple
of small islands at Beech Hill and Dodge Mountain.

Figure 16. Regional map of the surficial geology in the Bald
Mountain area. Most of the coastal area, including all the
major towns were below sea level at its highest point. At that
time, Bald Mountain was on the ocean. Submarine deposits
(pink) are widespread.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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With this story in mind of deep-seated bedrock geology, advancing glaciers that shaped the landscape, and
retreating glaciers allowing flooding by the sea, I hope you find interesting geologic features along the Bald
Mountain trail.

Figure 17 (Stop 7). This overlook along the trail looks south along the valley between Bald Mountain to
the left and Ragged Mountain to the right. This is a great place to imagine the high sea level as the
glacier had just retreated. Hosmer Pond, in the valley, was just below sea level, and except for the tops
of a few hills which would have been islands, everything else in this view would have been open ocean.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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